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Abstract

Introduction: A high increase in societies’ need for wood and its products followed by a decrease in forest lands leads
to special importance to forest plantation. The study aims to consider the impact of pure and mixed plantation of
Eucabyptus cameldulensis and Ziziphus spina christi on above-ground growth features and soil properties in Laleh Forest Park
in Dezful city in Khuzestan province.

Methods: A completely random design was conducted with two treatments of pure plantation of Eucalyptus cameldulensis
and mixed plantation of Ewucalyptus cameldunlensis and Ziziphus spina christi with three repetitions. In total, 42 sample plots
were determined. The quantity characteristics were Diameter at Breast Height (DBH), Diameter of Collar (DC), height
of tree (H), Crown Coverage (CC), Slender Coefficient (SC), Form quotient, Volume (V), Leaf Dry Mass (LDM), Leaf
Area Index (LAI), total growth ring width (TWR), and Wood Density (WD). To determine the chemical and physical
properties of soil, three soil samples from each plot at a depth of 0 to 30 cm were collected and a mixed sample was
transformed to the laboratory for further works.

Results: The results showed that DBH, DC, H, V, TWR of Eucalyptus cameldulensis in pure plantation was significantly
higher than those of mixed plantation. According to the analysis of the main components and growth features of
Eucalyptus cameldulensis, two groups were separated across the first and second axes as each of them indicated high
adaptation with place of sampling (mixed or pure mass).

Conclusion: The measuring soil properties between the two plantations showed that potassium, nitrogen, phosphor,
organic carbon, and saturation moisture content were significantly more than that in pure plantations.

Keywords: Principal component analysis, Pure and mixed plantations, Semi-arid zones, Growth features, Soil properties.
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Figure 1- The location of the studied area in the Iran and Khuzestan province.
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Table 1- Quantitative properties of Eucalyptus in pure and mixed forests.

Pure Forest Stand Mixed Forest Stand Significance

Variables t
Mean+Std Mean+Std Level
Diameter at breast hight (cm) 3944.34 314524  4.54 **0.000
Diameter at basal cover (cm) 41.7+5.62 31.04+7.11 532 **0.000
Height (m) 11.6+1.21 9.22+0.89  5.76 ** 0,000
Canopy cover (%) 8.51£1.39 8.17+3.38  0.425 ns 0.671
Slenderness coefficient 38.31+0.24 40.44+0.02 0.281 ns 0.763
Diagonal reduction factor 1.21£0.27 1.16+0.34  0.426 ns 0.682
Volume (m?) 0.39+0.02 0.19£0.02  #/+) **0.002
Leaf dry weigh (rg) 0.47+0.3 0.41+£0.06  1.26 ns 0.223
Leaf surface (cm?) 22.71+10.01 2244321 0.151 ns 0.867
Annual width rings (mm) 4.39+0.29 2.57+£0.34 0.549 **0.003
Density (gr/cm?®) 0.99+0.003 0.99+0.006 0.665 ns 0.16

Gl grn pas NS o[+ 0 mhaws jo (g lo e K /e o) mhaw ;3 (5l gine ¥*
** The significance level at 0.01, * The significance level at 0.05, ns: Non significance
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Figure 2- Changes in the width of annual circles during different years.
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Table 2- Comparison of soil properties of two pure and mixed Eucalyptus stands.

Pure Forest Stand Mixed Forest Stand Significance
Variables t
Mean+Std Mean+Std Level
pH 7.224+0.06 7.26+£0.06 -2.05 ns 0.46
Ec (ds/m) 0.89+0.19 0.73+0.3  1.94 ns 0.58
K (ppm) 795.01+£39.37 746316723  4.16 **0.01
P (ppm) 9.87+0.06 10.05+0.13  5.41 *0.02
N (%) 0.48+0.1 0.29+0.08 6.7 *0.03
OC (%) 4.86+1.01 2.92+0.84 6.7 **0.001
Bulk density (gr/cm?) 1.42+0.98 1.44£0.11  +/8)- ns 0.61
Saturation percentage (%) 42.68+5.4 31.02+3.28  8.44 **(0.000
Sand (%) 52.16£1.52 53.88+1.85 -3.29 ns 0.573
Silt (%) 22.1£3.4 20.95+3.99 1 ns 0.31
Clay (%) 25.7343.2 22.1542.66  0.63 ns 0.53

Sl grn pae S oo/ B xlaws ;o (gl pme K)o o) maw y5 (5 lo gixe KK
** The significance level at 0.01, * The significance level at 0.05, ns: Non significance
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Table 3- Correlation of Eucalyptus vegetative variables with the first and second axes of
principal component analysis (PCA).

Variables Correlation with First Axis Correlation with Second Axis

Diameter at breast hight (cm) -0.91 ** 0.37 ns
Diameter at basal cover (cm) -0.93 ** 0.25 ns
Height (m) -0.81 ** -0.31 ns

Volume (m?) -0.97 ** 0.14 ns

Annual width rings (mm) -0.76 ** -0.51 *
Density (gr/cm?3) 0.2 ns -0.3 ns

Leaf surface (cm") 0.11ns -0.21 ns
Slenderness coefficient -0.3 ns 0.18 ns
Diagonal reduction factor 0.16 ns 0.19 ns
Leaf dry weight (gr) 0.33 ns -0.22 ns

Canopy cover (%) -0.27 ns 0.24 ns
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** The significance level at 0.01, * The significance level at 0.05, ns: Non significance
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Figure 4- Diagram of principal component analysis; O: pure stand plot, A: mixed stand plot
TWR: annual circle width, Hei: tree height, V: trunk volume, CD: Crown Rot diameter and
DBH: breast diameter.
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